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* |ntroduction to AIRS Project
= AIRS Standard Products
= Polarization Sensitivity

= Response to Polarized Ocean Scene
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- _nstruments: ____ AIRS, AMSU, HSB,
| CERES, AMSR-E
Launch Date: May 4, 2002
Launch Vehicle: Boeing Delta Il

Intermediate ELV
Mission Life: 5 years

AIRS Project Objectives

. Improve WeatherF ing: AIR t_;__,: @gsﬁlmaiated- op;}atldﬁally
s N’WP e o= e |

Support Climate Modeling: AIRS Water Vapor Profiles
Understanding Tropospheric Chemistry: O,, CO, CO,, CH, + Others
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HSB Radiance
Standard Core Products (Level 2)

Cloud Cleared IR Radiance
Sea Surface Temperature
Land Surface Temperature
Temperature Profile
Humidity Profile
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Yt s AIRS Surface Air Temperature
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AIRS Upper Atmospheric \Water VVapor
NC‘?)J'A Jet Propu ' : : e % :
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s AIRS Upper Atmospheric Water Vapor
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AIRS Shows H:gh Vert|cal Accuracy and

Ezilifeirritz)

Horlzontal Resolutlon

September 8, 2003

AIRS-ECMWF Temperature Profile
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Match RaaiOS'o'ndés ; Horlzontal Resolutlon'

‘Nauru'lsland*Radiosondes

AIRS-Sonde Comparison, Nauru Island

Radiosonde
RMS

Pressure (mbar)
Altitude (km)
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Water Vapor Error (%)
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IRS Improves 5 Day Forecast
_ Score by 5-8 hours in SH

SEA LEVEL PRESSURE

Southern Hemisphere

ANOMALY CORRELATION

DAY
f15a1_d1 Control versus ncep (ovg of 13 (R- Aﬂas{GSFCJ

)
— tvssi1Y AIRS Global All Water versus ncep (avg of 13)
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Position Error (km)

Global Extratropical Cyclone Forecast Error
from 11 Five—day FVSSI Forecasts

| CLR1

CON = Control
Control+AIRS (clr,405—40N)
Control+AIRS (cir)

CLR2

| PC = Control+AIRS (clr+partly cloudy)
| ALL = Control+AIRS (all cloudiness)

PC+LAND = Control+AIRS (cir+partly cloudy with land)
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e Instrument Stablllty Allows Polarization to be

- AIRS Radiances Extremely Stable
moAIRS Sf[abjjjwm_,__ ,_ ' Validated using RTG SST
Demonstrated using SST
— (Aumann, SPIE 2004)
— <5 mK/Year Bias Dirift
— RMS Constant at 0.4K

= Same Observations
Used for Overlap
Channel Polarization

hprlan @ .bservatlons Con5|dered

(K)

AIRS-SST RTG

Dy and Night Separately e |
— One Month, 2003 09/02  11/02 0203 05003  08/03  11/03 |

Date
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AIRS Overlap Channels Have Different

Postrepair 1541-1544 M1a M2a Polarization Phases
0 . : E— , R

Grating
Order

M

@”WW‘WM 1

Millimeters

Polarization Phase (degrees)

11.78 11.07

£ :”;.
L 1 .® L - i -
375 38 385 39 395 4 4.05 4.1
Wavelength (um)

.

1200
Resolving Power

1386 1284 1122 1038

Scan Mirror Polarization 0.0031 0.0031
AIRS Polarization 0.1398 0.0200
AIRS Phase (deg)
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Overlap Channels Respond Differently to

Emissivity vs Scan Angle for Ocean Surface Temp Diff Relative to Nadir Expected. Scene Temp: 285

1[_.._—|_—_..- i S - —— - - 01 T - ey
- | | — Ch:2252

: , | cn2280 |

of

Emissivity
o c
“w
o

30 w0 50 [ 4 - o -20 0 20
Satelite Zenith Angle (deg) Satelite Zenith Angle (deg)

20

August 3, 2004




deled Response to Oc

Temperature difference between channels: 2252 and 2280 Temp: 285
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= Key AIRS Products Meet Requirements
= Stability Excellent

= |nstrument Sensitive to IR Scene Polarization
= Response to Ocean Surface Polarization

Observed
= Compares well with expectations
- = Negligible Impact to Radiometry
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AT | Next Day after Acquisi'tloﬁhm
http://airs.jpl.nasa.gov

Caily Weather Maps from AIRS >»

SuperTyphoon Ponsgona
Isotharms

ASK AIRS - Feedback
Forum

NASA's New Satellite Takes on Global Climate Change
Although there have been satellites maasuring Earth’s atmosphere since the Thermal imases
1970's, most have been designed for weather forecasting. Climate studies, e
which require the detection of subtle rends and changes that can lake years o

appear, require a new generation of spacebome instruments. The Almospheric

Infrared Sounder, AIRS, flying on a NASA wealher and climate research

satellite called Aqua. is the first spaceborne instrument designed specifically 1o

measure glabal climate change indicators, >>

New Global Maps Made from AIRS Data
New images demonstrate the types of maps thal can be
made rom AIRS dala for researchers and forecasters. >>

Hurricane Isabal, AIRS Infrared and SeaWinds
Scatterometer Data Combined

This image shows Isabel on Sepiember 13, 2003 when it
was a Category 5 storm threatening the Caribbean and
southem United States. »>
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